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The need for instrumentation that is both accurate and flexible is of prime importance for the correct and fast realization of experiments at the Polytechnic University of Puerto Rico (PUPR) Plasma Engineering Laboratory. This work is concerned with the development of a novel Adaptive Embedded Digital System designed to perform plasma diagnostics using electrostatic probes. The Embedded Digital System will replace the existing instrumentation at the laboratory, consisting of a source-meter and a digital computer running a software system developed in National Instruments LabView.
The design is taking advantage of the flexibility of reconfigurable hardware to minimize the amount of equipment and software needed to perform diagnostics. The prototype is so far able to compute the Plasma Electron Temperature and the Plasma Electron Density from the waveform acquired from the single Langmuir probe. The computational unit was implemented using VHDL into an Field Programmable Gate Array (FPGA) board equipped with an Analog to Digital Converter and a Digital to Analog Converter. The design of the Embedded Digital System includes a Zero Phase Digital Filter, a Derivative Unit, and a Computational Unit designed using the VHDL-2008 Support Library.
A key feature of the design is the possibility or replacing computational unit on the fly, allowing for the use of the same hardware for probes using different algorithms for computations. The data generated by the computational unit is transferred to a computer for visualization and storage purposes. The system was tested using real data previously acquired from a single Langmuir probe. The plasma parameters obtained from the embedded system were compared with results computed using MATLAB yielding excellent matching. The advantages of our system proposed are: low hardware cost, minimum size, high scalability, portability, and very high speed computations capabilities when compared with the existing system.
